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Remarks and Arguments 

Reconsideration is respectfully requested. 

Claims 8-13 are pending in the present application before this amendment. By . 
the present amendment, claim 8 has been amended . No new matter has been added. 

In the office action (page 2), claims 8-^13 stand rejected under 35 U.S.C. §103(a) 
as being obvious Yoshikawa ("Frequency modulation response of a tunable birefringent 
mode nematic liquid crystal electrooptic device fabricated by doping nanoparticles of Pd 
covered with liquid-crystal molecules"; Japan Journal of Applied Physics] vol. 41 ) in 
view of U.S. Patent No. 4,701,024 (Kobayashi), U.S. Patent No. 4.909,605 (Asano), and 
U.S. Patent No. 4,836,654 (Fujimura). 

The applicants respectfully disagree. 

In the office action (page 5), the examiner concedes that Yoshikawa does not 
disclose that the electro-optical response is turned on by switching the frequency of the 
applied electric field form low frequency to high frequency.... The examiner points to 
Fujimura for the missing subject matter. However, the applicants respectfully submit 
that the present invention of claim 8 is not obvious in view of Yoshikawa and Fujimora. 

That is, even assuming arguendo that Fujimora*s alleged disclosure of "an 
electro-optical response is turned on by switching the frequency of applied electric field 
from low frequency to high frequency, and the electro-optical response is turned off by 
switching the frequency from high frequency to low frequency" (office action, page 5) is 
applied to Yoshikawa's alleged disclosure of "liquid crystal-soluble particles dissolved or 
dispersed in a matrix liquid crystal" (office action, page 2), the invention of claim 8 would 
not be obvious. 

The MPEP states that a prior art reference must be considered in its entirety, i.e., 
as a whole, including portions that would lead away from the claimed invention (MPEP 
§2141.02 VI). Furthermore, a proposed modification cannot change the principle of 
operation of a reference (MPEP §2143.01 VI). 

Regarding Fujimura, It is essential for Fujimura to use a liquid crystal material 
having a crossover frequency at which its dielectric anisotropy becomes "0", and 
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exhibiting a dielectric dispersion phenomenon wherein the polarity of the dielectric 
anisotropy is inverted from positive to negative in an electric field of a frequency lower 
than the crossover frequency and in an electric field of a frequency higher than the 
crossover frequency (claim 1). This liquid crystal material is a material wherein its mark 
of dielectric anisotropy (positive and negative) Inverts by the frequency of applied 
electric field, I.e., the alignment direction of the lk|uid crystal formed by an electric field 
changes depending on the frequency of applied electric field. More specifically, the 
liquid crystals are aligned horizontally when a high frequency electric field voltage is 
applied and aligned vertically when a low frequency electric field voltage Is applied. 

Also in the liquid crystal device of Fujimura, it is essential to comprise a pair of 
polarizing plates provided In such a manner that the respective polarizing axes are set 
in perpendicular alignment and one of the polarizing axes is set to cross the alignment 
direction by a 45' angle (claim 1), 

Further, in the liquid crystal device of Fujimura, when a low frequency electric 
field voltage is applied, the liquid crystals align vertically and the irradiated light does not 
transmit because the pair of polarizing axes Is set to align at a right angle to each other 
so that an electro-optical response is turned off. On the other hand, when a high 
frequency electric field voltage is applied, the liquid crystals align horizontally. The light 
transmits so that the electro-optical response is turned on. In other words, in Fujimura, 
since a liquid crystal material whose dielectric anisotropy mark inverts by the frequency 
of the flrequency of applied electric field (the alignment direction of the liquid crystal 
formed by an electric field Is changed by the frequencies of the electric field) is used, 
the electro-optical response is turned on by switching the frequency of applied electric 
field from low frequency to high frequency, and the electro-optical response is tumed off 
by switching the frequency from high frequency to low frequency. 

In Fujimura, a crossover frequency where the dielectric anisotropy becomes zero 
is, for example, 10 kHz (23* C) (FIG. 3) and the low frequency becomes under 10 kHz 
and the high frequency becomes over 10 kHz in this case. Fujimura also lists 200 Hz, 1 
kHz and 5 kHz as examples of the low frequency, and lists 100 kHz and 200 kHz as 
examples of the high frequency (Column 2, lines 39-45 and Column 17, lines 3-10 and 
41-49 of Fujimura). 
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In general, a frequency where a dielectric anisotropy becomes zero Is between 
6 8 

10 to 10 Hz. However, liquid crystal materials whose dielectric anisotropy becomes 
zero when a frequency is about 10^ Hz (10 kHz) is also known (see M. Schadt, Mol. 
Cryst. LIq. Cryst.. 89 (1982), pp. 77-92 attached following the last page of this paper). 
Accordingly, a person skilled in the art would know that a frequency where a dielectric 

6 8 

anisotropy becomes zero is generally between 10 to 10 Hz and be about to"^ Hz (10 
kHz) at lowest so that one would normally select either a low or high frequency 
determined with the boundary frequency where the dielectric anisotropy becomes zero 
(that is, lO'' to 10^ Hz) in dual frequency driving. 

In view of this, it is natural to think that a skilled person who becomes aware of 
Fujimura would select either of the low or high frequency with the 10 kHz as the 
bordertine in realizing a liquid crystal device wherein "an electro-optical response is 
turned on by switching the frequency of applied electric field from low frequency to high 
frequency, and the electro-optical response is turned off by switching the frequency 
from high frequency to low frequency". 

In contrast thereto, although Yoshikawa discloses that the nematic liquid crystal 
K-15 (Merk), which is a matrix liquid crystal, has a positive dielectric anisotropy ( >0), 
it is silent regarding that a mark of dielectric anisotropy of the nematic liquid crystal K-15 
would invert depending on the frequency of applied electric field. Further, even if the 
nematic liquid crystal K-15 is a kind where its mark of dielectric anisotropy inverts 
depending on the frequency of applied electric field, a frequency where its dielectric 
anisotropy becomes zero is not taught therein. 

Further. Yoshikawa discloses that a liquid crystal device is "driven by modulating 
the frequency in applying voltage" and that the frequency can be selected from the 
range of 20 Hz to 120 Hz (L1317b 1^* paragraph). Accordingly, the phrase "modulating 
the frequency in applying voltage" in Yoshikawa is understood to denote the change in 
frequency between 20 Hz to 120 Hz. 

Thus, it Is appropriate to think that a person skilled in the art would understand 
the frequency modulation driving taught in Yoshikawa where a frequency is selected 
from the range between 20 Hz to 120 Hz is completely different in its principle from a 
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dual frequency driving recited in Fujimura where a low frequency and a high frequency 

4 

is selected with a frequency of about 10 kHz (1 0 Hz) set as the boundary. 

Therefore, when considering the respective prior art references in their entirety, 
the applicants respectfully submit that a skilled person would have no motivation to 
combine Yoshikawa and Fujimura. which have totally different principles from each 
other. 

Moreover, assuming, arguendo, that it is possible to combine Yoshikawa and 
Fujimura despite their completely different principles, rather than applying the liquid 
crystal device wherein "an electro-optical response is turned on by switching the 
frequency of applied electric field from low frequency to high frequency, and the electro- 
optical response is turned off by switching the frequency from high frequency to low 
frequency" allegedly disclosed in Fujimura to Yoshikawa, it is more appropriate to apply 
the principle "an electro-optical response is turned on by switching the frequency of 
applied electric field from low frequency to high frequency, and the electro-optical 
response is turned off by switching the frequency from high frequency to low frequency" 
to Fujimura itself. This is because, in Fujimura, the electro-optical response is turned 
on/off by switching a frequency while using liquid crystals whose mark of dielectric 
anisotropy is inverted (the alignment direction of the liquid crystal formed by an electric 
field changes) by the frequencies of the electric field. Therefore, it is inappropriate to 
simply choose only the technical structure where "an electro-optical response is turned 
on by switching the frequency of applied electric field from low frequency to high 
frequency, and the electro-optical response is turned off by switching the frequency 
from high frequency to low frequency" and apply it to Yoshikawa while disregarding the 
principles of Fujimura in which the electro-optical response is turned on/off. 

As explained, Yoshikawa does not teach that the liquid crystals used therein are 
the kind where its mark of dielectric anisotropy inverts depending on the frequency of 
applied electric field (the alignment direction of the liquid crystal formed by an electric 
field changes). Moreover, as disclosed in the specification of the present application, the 
kind of liquid crystals with which the dual frequency driving recited in Fujimura can be 
applied thereto is limited so that the dual frequency driving cannot be applied to all the 
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liquid crystals. Accordingly, it is not obvious to apply the dual frequency driving recited 
in Fujimura to the liquid crystals recited in Yoshikawa. 

In addition, the MPEP requires a reasonable expectation of success (MPEP 
2143.02). Choosing the technical structure in which "an electro-optical response is 
turned on by switching the frequency of applied electric field from low frequency to high 
frequency, and the electro-optical response is turned off by switching the frequency 
from high frequency to low frequency" and applying It to Yoshikawa, while disregarding 
the principle of turning on/off the electro-optical response as recited in Fujimura, would 
be inappropriate since the principle of turning on/off the electro-optical response 
becomes ambiguous when the frequency is switched within the range of 20 Hz to 120 
Hz. 

To start with, Fujimura is completely silent in disclosing the principle to turn 
on/off the electro-optical response when the frequency is switched between 20 Hz to 



Also, what Yoshikawa discloses is merely that the liquid crystal device is "driven 
by modulating the frequency In applying voltage", and it rs totally silent about 
how the electro-optical response would change when the frequency is changed. 

Thus, even when the technical structure where "an electro optical-response is 
turned on by switching the frequency of applied electric field from low frequency to high 
frequency, and the efectro-optical response is turned off by switching the frequency 
from high frequency to low frequency" allegedly disclose in Fujimura is chosen and 
applied to Yoshikawa, no one can anticipate the principle of turning on/off the electro- 
optical response when the frequency is switched between the range of 20 Hz to 120 Hz 
in Yoshikawa. 

In light of this, the mere fact that Yoshikawa discloses the liquid crystal device 
"driven by modulating the frequency in applying voltage" and that Fujimura discloses the 
liquid crystal device where "an electro-optical response is turned on by switching the 
frequency of applied electric field from low frequency to high frequency, and the electro- 
optical response is turned off by switching the frequency from high frequency to low 
frequency" would not enable a skilled person to anticipate the frequency modulation 



120 Hz. 
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driving of the present application by just combining the two technical structures. 

In addition, as explained in our comments against the previous Office Action, the 
driving system based on the frequency modulation of the present application has totally 
different principle from that of the dual frequency driving of Fujimura. Thus, even If 
Yoshikawa and Fujimura are combined, a skilled person could not possibly find the 
present application obvious. 

Regarding the amendments to claim a. the applicants respectfully disagree 
with the examiner for at least the reasons set forth above; however, solely fn the interest 
of speeding the passage of this application to allowance, the applicants have hereby 
made clarifying amendments to claim 1 that more specifically set out the scope of the 
claim and differentiate from the prior art on record. 

In the present invention, frequency dependency is provided to the electro-optical 
response by the rianopartlcles, which are the core of the liquid crystal-soluble particles 
(page 8, line 27 to page 10, line 2). In other words, in the present Invention, the liquid 
crystal has frequency dependency wherein a threshold voltage changes depending on a 
frequency of applied electric field. On the other hand, in Fujimura, the liquid crystal has 
frequency dependency wherein its mark of dielectric anisotropy (positive and negative) 
inverts by the frequency of applied electric field (the alignment direction of the liquid 
crystal formed by an electric field changes depending on the frequency of applied 
electric field). 

in view of this, claim 8 is amended to further clarify the difference in the 
frequency modulation driving of the present invention and the dual frequency driving of 
Fujimura. 

Thereby, the amendment further defines that the frequency modulation driving of 
the present invention and the dual frequency driving of Fujimura have completely 
different principles. Accordingly, for this additional reason, the present invention is novel 
and nonobvious. 

As to claims 9-13, the applicants respectfully submit that these claims are 
allowable at least since they depend from claim 1 , which is now considered to be in 
condition for allowance for the reasons above. 
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For the reasons set forth above, the applicants respectfully submits that claims 8- 
13 pending in this application are in condition for allowance over the cited references. 
Accordingly, the applicants respectfully requests reconsideration and withdrawal of the 
outstanding rejections and earnestly solicits an Indication of allowable subject matter. 
This amendment is considered to be responsive to all points raised in the offlce action. 
Should the examiner have any remaining questions or concerns, the examiner Is 
encouraged to contact the undersigned attorney by telephone to expeditiously resotve 
such concerns. 



Respectfully submitted, 





Brian W. Hameder, Reg. No. 45.613 

Ladas & Parry 

224 South Michigan Avenue 

Chicago, Illinois 60604 

(312)427-1300 
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Appendix of Attachments 

M. Schadt, Mol. Cryst Liq. Cryst., 89 (1982), pp. 77-92 
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